
Force Diagram Experiment
When you hang a block from the middle of a string, allowing it
to slide freely along the string, it will always hang in such a way
that the angle of each string is the same. (If you're not sure you
agree that this is true, go ahead and try it out)

This also means that the force in both strings is the same.
Otherwise, the forces on the block would not be balanced.
(Again, if you're dubious about this, go ahead and test it with
two spring scales)

Our goal in this lab is to observe how the force required to
support an object increases as the wires supporting it become
further and further from vertical.

1. The experimental setup is shown above and to the right.
Carefully draw in the forces that are acting on the block,
following good force-diagram principles.

2. Retrieve the supplies you need for the lab: a 50 N spring scale, a block, and a string.
3. Determine the weight of your block by hanging it from your spring scale. Weight:

4. Hold the spring scale and the loose end of the rope close together, so that the block is hanging straight
down. The angle away from vertical is 0°; the force has only a vertical component. Fill in the first line
of the data table below with this information.

5. Increase the distance between the ends of the rope slightly. Record the new angle and scale reading in
your data table, and calculate what the horizontal and vertical components of the forces are. Notice
that the two vertical force components should still add up to your weight.

Data table:

Scale force: Angle from vertical: Horizontal component: Vertical component:

6. Is it theoretically possible to get the string exactly straight? Set aside the scale, and try having two
group members just pull on the ends of the rope. Why can't you get the rope perfectly straight?


